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Illumination field with speckle seen through a mask with: 

a. transistor gate structures 

b. contact holes FIG 1 
(conceptual image) ■ 



Determine 
(lCD/(dE/E)forthe 
features at hand 




Determine 
focus and dose 
behaviour of the system 




Assume a number 
of pulses and the 
resulting speckle 


i 










1 Model the CD uniformity and throughput | 









Detemiine an economic merit function for 
CD control from yield and product value 



Detennine an economic merit function for 
throughput based on number of pulses and passes 



Generate a 
combined merit 
function 



Optimise the 
combined economic 
merit function 



Set attenuation, 
scan speed and 
number of passes 



Procedure for optimizing the economics for a particular layer. 
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Wavelength 
Bandwidth 



nm 248 248 248 248 193 193 193 193 157 157 157 157 
pm 0.2 0.4 0.8 1.6 0.2 0.4 0.8 1.6 0.2 0.4 0.8 1.6 
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200 
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200 
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200 


40 


200 


60 


200 


100 


200 


200 



8.8% 6.2% 
7.2% 5.1% 
6.2% 4.4% 
5.1% 3.6% 
3.9% 2.8% 
2.8% 2.0% 

7.2% 5.1% 
5.8% 4.1% 
5.1% 3.6% 
4.1% 2.9% 
3.2% 2.3% 
2.3% 1.6% 



4.4% 3.1% 
3.6% 2.5% 
3.1% 2.2% 
2.5% 1.8% 
2.0% 

(0/ 



Illumination variation (3 sigma) 

2.4% 5.6% 

2.0% 4.5% 

1.7% 3.9% 

1.4% 3.2% 

1.1% 2.5% 

0.8% 1.8% 



1.4% 
1.0% 



6.8% 4.8% 3.4% 

5.6% 3.9% 2.8% 

4.8% 3.4% 2.4% 

3.9% 2.8% 2.0% 

3.1% 2.2% 1.5% 

2.2% 1.5% 1.1% 



3.6% 2.5% 5.6% 

2.9% 2.1% 4.5% 

2.5% 1.8% 3.9% 

2.1% 1.5% 3.2% 

1.6% 1.1% 2.5% 

1.1% 0.8% 1.8% 



3.9% 2.8% 
3i% 2.3% 
2.8% 2.0% 
2.3% 1.6% 
1.8% 1.2% 
1.2% 0.9% 



2.0% 4.5% 
1.6% 3.7% 
1.4% 3.2% 
1.1% 2.6% 
0.9% 2.0% 
0.6% 1.4% 



3.9% 2.8% 2.0% 

3.2% 2.3% 1.6% 

2.8% 2.0% 1.4% 

2.3% 1.6% 1.1% 

1.8% 1.2% 0.9% 

1.2% 0.9% 0.6% 

3.2% 2.3% 1.6% 
2.6% 1.9% 1.3% 
2.3% 1.6% 1.1% 
1.9% 1.3% 0.9% 
1.4% 1.0% 0.7% 
1.0% 0.7% 0.5% 



6.2% 4.4% 3.1% 2.2% 4.8% 3.4% 2.4% 1.7% 3.9% 2.8% 

5.1% 3.6% 2.5% 1.8% 3.9% 2.8% 2.0% 1.4% 3.2% 2.3% 

44% 3.1% 2.2% 1.6% 3.4% 2.4% 1.7% 1.2% 2.8% 2.0% 

3.6% 2.5% 1.8% 1.3% 2.8% 2.0% 1.4% 1.0% 2.3% 1.6% 

28% 2.0% 1.4% 1.0% 2.2% 1.5% 1.1% 0.8% 1.8% 1.2% 

2.0% 1.4% 1.0% 0.7% 1.5% 1.1% 0.8% 0.5% 1.2% 0.9% 

51% 3.6% 2.5% 1.8% 3.9% 2.8% 2.0% 1.4% 3.2% 

2.9% 2.1% 1.5% 3.2% 2.3% 1.6% 1.1% 2.6% 

2.5% 1.8% 1.3% 2.8% 2.0% 1.4% 1.0% 2.3% 

2.9% 2.1% 1.5% 1.0% 2.3% 1.6% 1.1% 0.8% 1.9% 

2.3% 1.6% 1.1% 0.8% 1.8% 1.2% 0.9% 0.6% 1.4% 

16% 1.1% 0.8% 0.6% 1.2% 0.9% 0.6% 0.4% 1.0% 



2.0% 
1.6% 
1.4% 
1.1% 



1.4% 
1.1% 
1.0% 
0.8% 
0.6% 
0.6% 0.4% 

2.3% 1.6% 1.1% 
1.9% 1.3% 0.9% 
1.6% 1.1% 0.8% 
1.3% 0.9% 0.7% 
1.0% U7% 0.5% 
0.7% 0.5% 0.4% 



2.0% 1.4% 3.1% 
1.6% 11% 2.5% 



2.2% 

to/ 



1.5% 1.1% 
1.2% 0.9% 



3.9% 2.8% 
3212.3% 

2.8% 2.0% 1.4% 1.0% 2.2% 1.5% 1.1% 0.8% 

A AO/ A (MSI 

1.8% 1.2% . 

1.2% 0.9% 0.6% 0.4% 1.0% 0.7% 0.5% 0.3% 



1.8% 1.2% 0.9% 0.6% 
0.9% 0.6% 1.4% 1.0% 0.7% 0.5% 



4 ^ _ 
I . i"/o U.U70 



2.5% 1.8% 

2.0% 1.4% 

1.8% 1.2% 

1.4% 1.0% 

1.1% 0.8% 

0.8% 0.6% 



1.2% 0.9% 
1.0% 0.7% 



0.6% 
0.5% 



0.9% 
0.7% 
0.6% 
0.4% 0.3% 



2.8% 2.0% 
2.3% 1.6% 
2.0% 1.4% 
1.6% 1.1% 
1.2% 0.9% 
0.6% 



1.4% 1.0% 

1.1% 0.8% 

1.0% 0.7% 

0.8% 0.6% 

0.6% 0.4% 

0.4% 0.3% 



2.2% 1.5% 1.1% 

1.8% 1.2% 0.9% 

1.5% 1.1% 0.8% 

1.2% 0.9% 0.6% 

1.0% 0.7% 0.5% 

0.7% 0.5% 0.3% 



1.8% 1.2% 0.9% 0.6% 

1.4% 1.0% 0.7% 0.5% 

0.5% 1.2% 0.9% 0.6% 0.4% 

0.4% 1.0% 0.7% 0.5% 0.4% 

0.3% 0.8% 0.6% 0.4% 0.3% 

0.2% 0.6% 0.4% 0.3% 0.2% 
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llluminationvariation(3sigma| 










Yes 
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24.8% 
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1.5% 


2.5% 


1.8% 


1.4% 


1.2% 


Yes 


50 


3.5% 


2.5% 
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FIG. 5 
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